Good perioperative analgesia following total knee arthroplasty facilitates rehabilitation and may reduce hospital stay. We present the patient analgesic requirements and rehabilitation of a prospective single surgeon series after the introduction of a multimodal drug injection during his total knee arthroplasty. Basic epidemiological data as well as analgesic, antiemetic requirements and time to straight leg raised was collected on 27 consecutive patients (group 1) whom received the multimodal drug injection, consisting of levobupivacaine, ketorolac and adrenaline at the time of their total knee arthroplasty under spinal anaesthesia. Their rehabilitation was compared to a retrospective review of patients who were case matched by age and sex (group 2 (n = 26)), whom had received the unit standard of spinal anaesthetic and a femoral and sciatic block at the time of their operation. Patients in group 1 had significantly lower analgesic and antiemetic requirements than group 2. Group 1 also had a significantly shorter hospital stay. We have demonstrated that periarticular multimodal drug injection can improve perioperative analgesia and mobilisation following total knee arthroplasty as well as reducing opioid requirements and side effects.
Introduction
Knee replacement surgery is a major painful operative procedure and adequate perioperative analgesia is crucial for a successful outcome [1, 2] . Good perioperative analgesia following total knee arthroplasty facilitates rehabilitation by enabling early ambulation and initiation of physiotherapy [3] [4] [5] . Swifter rehabilitation and improved pain relief can lead to a reduction in hospital stay [4] [5] [6] .
There are numerous methods described for providing analgesia following a major knee operation the most popular include; systemic opioids, neuro-axial techniques (spinal, epidural anaesthesia) and peripheral nerve blocks. Each analgesic method has its advantages and disadvantages. Opiods are excellent analgesics, but they have significant side effects including respiratory depression, nausea, vomiting, pruritus and sedation all of which can prolong rehabilitation. Peripheral nerve block may delay patient mobilisation and therefore rehabilitation.
The concept of a multimodal drug injection is a relatively recent arrival in orthopaedics [7] [8] [9] [10] [11] . By administering pre-emptive analgesia directly to the operative site it has been shown to reduce the need for opioid analgesics [6] [7] [8] [9] and therefore reduce their side effects [7] . It can negate the need for peripheral nerve block and thereby hasten rehabilitation and improve patient satisfaction [7, 9] .
A multimodal drug injection which includes local anaesthetic, non-steroidal analgesic and adrenaline was introduced into the operating practice of one arthroplasty surgeon in place of peripheral nerve blockade when performing total knee arthroplasty.
The aim of this study was to compare the rehabilitation and analgesic requirements of patients receiving the multimodal drug injection to patients who had received peripheral nerve blockade.
Patients and Methods
We prospectively collected data on 27 consecutive patients (group 1) who underwent total knee arthroplasty under the care of the senior author between July 2007 and February 2008.
Data was collected from the patients' notes, drug cardex and Patient Controlled Analgesia (PCA) charts. These patients received a spinal anaesthetic and a multimodal drug injection as listed in Table 1 , which was administered at the time of their operation and infiltrated into the posterior joint capsule and into the joint during the procedure with the remainder infiltrated around the wound after skin closure. Group 2 (n = 26) were a retrospective group who were operated on by the same surgeon before the introduction of the multimodal drug injection. All had a total knee arthroplasty under spinal anaesthetic but with a femoral and sciatic nerve block. Data for these patients was collected retrospectively from their medical notes.
In all patients the operation was performed by the senior author or under his direct supervision. All implants were the cemented cruciate retaining PFC Sigma total knee replacement. All were performed through a medial parapatellar approach, with tournequet and no postoperative drains were used. Apart from their analgesic regime, all patients underwent an identical care pathway postoperatively.
Basic Epidemiological data was recorded including age, sex, diagnosis and body mass index (BMI).
Post-operative data included PCA requirements, other analgesic requirements, antiemetics administered, time to straight leg raise and length of in patient stay. Due to the amount of different types of opioid analgesics administered to patients all doses were combined to a total morphine equivalent dose using the formula in Figure 1 .
Data was analysed using chi-squared tests with Yates' correction for binary variables, chi-squared tests for trend for ordinal variables and two sample t-tests for normally distributed quantitative variables.
Multiple regressions were used to compare the groups after adjusting for age. A P-value of 0.05 was used to indicate significance.
Results
Group 1 contained 10 men and 17 women with a mean age of 70.6 years, and a mean BMI of 29.7 kg/m 2 . 24 out of the group had a pre-operative diagnosis of Osteoarthritis, 2 Rheumatoid arthritis and 1 Seronegative Arthroplathy. Group 2 contained 10 men and 16 women with a mean age of 66.1 years and a mean BMI of 32.3 kg/m 2 . 23 out of the group had a pre-operative diagnosis of Osteoarthritis, 2 rheumatoid arthritis and 1 mixed picture. There was no statistical difference in male:female ratio (P = 1.00), BMI (P = 0.09) diagnosis (P = 1.00) between the two groups. There was a borderline significantly older patient in group 1 (P = 0.05) ( Table 2) .
Group 1 had a statistically significantly shorter length of hospital stay 4.6 days compared to 5.3 days (P = 0.016). Group 1 received a significantly lower total morphine equivalents; 207 mg compared to 295 mg (P = 0.005). Group 1 also received a significantly lower number of antiemetics doses; 1.3 compared to 2.8 (P = 0.04). There was no significant difference found between amounts of PCA administered or time to straight leg raise ( Table 3) .
Because of the borderline significant difference in mean age of the two groups, they were also compared after adjusting for age, and these differences remained significant: indeed the adjusted P-value for length of stay dropped to 0.007, reflecting the fact that the injection groups had shorter stays in spite of being older on average.
There was no intra-operative or in-hospital complications in either group.
Discussion
There is currently no evidence-based consensus on the optimal postoperative pain management strategy follow- ing total knee arthroplasty [10] . Early postoperative recovery and mobilisation is improved by effective pain control. A recent systematic review looked at the evidence for different strategies and had limited recommendations mainly due to the lack of quality studies [10] . Its main guidance included the use of femoral nerve blocks or spinal local anaesthetics with an opioid. It also recommended the postoperative use of strong opioids in combination with non-opioid analgesics [10] . Because of this lack of quality evidence there is considerable variation in postoperative analgesic regimes, which are influence by many different factors such as local experience and skills as well as surgeon preference. Epidural analgesia is regarded by some as the gold standard for pain relief for total knee arthroplasty [12] , however there is also considerable support for femoral and sciatic nerve blocks. Peripheral nerve blockade is has a good evidence base [10, 12] , however this treatment includes a motor blockade, which may delay mobilisation and as a consequence of persistent quadriceps weakness it has been shown to have a increased risk of serious postoperative falls [13] .
It has been well documented that local anaesthetic injection following knee surgery can reduce the need for opioid analgesics [14, 15] and one study found that the administration of local anaesthetic injection following knee arthroscopy led to a shorter hospital stay [15] .
We used Ketorolac in our study as it has been demonstrated that when Ketorolac is added to local anaesthetic there is an improvement in its analgesic efficacy following knee arthroscopy [16] . It has also been used in total hip arthroplasty in combination with ropivacaine and adrenaline and was shown to be effective at reducing the immediate pain relief for up to 2 weeks postoperatively with better function at 1 week [17] .
Adrenaline was used in our injection to improve the duration of local blockade and to reduce post-operative bleeding. The use of adrenaline in total knee arthro plasty has previously been shown to decrease the ammount of bleeding and transfusion requirement when infiltrated prior to surgical incision [18] . Although in our study we did not look at post-operative bleeding or transfusion requirements.
There has been recent additional support for the use of local infiltration of analgesia following total knee replacement where a review of the current literature [19] concluded that this can provide improved post-operative pain relief, although it did conclude that there was no clear evidence that it reduced hospital stay.
Our study has shown that not only has our multimodal drug injection reduced the need for narcotic analgesics and therefore reduced their side effects it has also led to a reduction in hospital stay and a trend towards swifter rehabilitation.
Whilst our study is retrospective and does not include patient pain or satisfaction scores, it does demonstrate a significant reduction in post operative opioid requirement, antiemetic usage and a resultant decrease in inpatient stay. There is a requirement to run a prospective randomized study to confirm the benefits of a multimodal interoperative drug injection whilst performing total knee arthroplasty.
Conclusion
Periarticular multimodal drug injection can reduce the requirement for opioid analgesics and hence reduce their side effects. It also helps reduce hospital stay when compared to a standard spinal anaesthesia with femoral and sciatic nerve blocks. We believe this should improve the cost-effectiveness of total knee arthroplasty and reduce the sequelae of long in-patient stays post operation.
